AAO72602

[y

E_COMY.,

DR 5

-

/

BETHESDA, MARYLAND

79-13

SHOULD DIVERS USE DRUGS?

J.M. WALSH

This document has 3P4
for public rel.—-xxse' 2
;qtribution is unli

W. F. Miner, CAPT, MC, USN

Commanding Officer
Naval Medical Research Institute

NAVAL MEDICAL RESEARCH AND DEVELOPMENT COMMAND

79 08 8 019



Best
Available
Copy




UNCLASSI®IED

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
T TRUMBER- e, 7. GOVY ACCESSION NO,| 3. RECIPIENT'S CATALOG NUMBER
I}f_ NMRI=79-13 . v '

4, TlTLE (nnd Subtitle) o~ T Y P E-O PR Pt PERIOO-COVERED

edical Research
q grogressﬁ;.[%t ,s /

SHOULD DIVERS USE DRUGS

E = f’ Hmm
‘__7_, AUTHOR(2) B 8. CONTRACT OR GRANT NUMBER(#)

)/}J. M./Wa]sh

L«-———‘—-—""_-——__——_“-’

9. PERFORMING ORGANIZATION'NAME AND ADDRESS 10. 'A’:gcR&Awo!RLKEU}EINTTN':JF:?B"!!c: TASK
Naval Medical Research Inst1tute\/ ) f// M0099.PN.003.3017
Bethesda, Maryland 20014 - —_——

Report No. 1

1. CONTROLLING OFFICE NAME AND ADDRESS \

Naval Medical Research and Development Command \\ May @979
Bethesda, Maryland 20014 \ G

3 pages

14, MONITORING AGE.NCY NAME & ADDRESS(i! dillerent from Controlling Ollice) 18. SECURITY CLASS. (of thie report)
Bureau of Medicine and Surger

UNCLASSIFIED

Department of the Navy _
Washington, D.C. 20372 { Iﬁ; & P

15a, DECLASSIFICATION/DOWNGRADING
SCHEDULE :

16. DISTR'BUTION STATEMENT (of this Report)

Approved for pub]ic release and sale; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered In Block 20, il different from Report)

nossrn (mposenogs /

18. SUPPLEMENTARY NOTES

Walsh, J. M. 1979. Should divers use drugs? Faceplate 10(1):20-23.

»

19. KEY WORDS (Continue on tevarss aide Il necessary and ldentlty by block number)
Diving
Drugs

-»

20. ABSTRACT (Continue on roverse alde ! necessary and Identify by block number) )
Through research, we know that the effects of drugs in an organism do change
under hyperbaric pressure, and that these changes are often unpredicatable,
This discussion will provide background information, both physiological and
psychological, which reveals the complexities involved in determining what
effects a part1cu1ar drug may have under hyperbarwc conditions. The genera1

recommendation, based on the research ourag use of apy me OQ}
while d1v1ng § 0 g

DD ﬂ;g:"!,, 1473  EOITION OF 1 NOV 65.18 OBSOLETE ‘ UNCLASSIFIED 9.
$/N 0102-LF.014.660! ~

SECURITY CLASSIFICATION OF THIS non on Date '"'W



T

N T e

REEEEES ailatEine

[ S s oy oo r

ane T s 3 ok 7 et osirins | on et e e

v N e o h o e

3
20

R M pR?

patioos Coo i

il

e - A

~ DISCLAIMER o
THIS» ;»DOCUMENT IS BEST'Q“IEIE‘ iLIIY
PRACT»IC‘ABI:E.. THE COPY FU“RNISHED
TO DDC GGNTAINED A SIGNIFICANT
NUMBER iQF PAG:ES WHICH DO NOT
© REPRODUCE 1

. O R R NP

.



o e i, oA Oy
§

7t
Tywe - A

A i 6 b W T R AR R R

Walsh, J. M. 1979. Should

Divers Use Drugs? Faceplate
10(1):20-23.

‘o
FABEPLATE 21

- AR




" pressiite, 3)vltying parttal pressUres of Ny and Oy'i in
. compressed arrj and 3) the i |nteractron “of changmg gas ‘
and pressnre with' all of the variablésmentioned above.
Pressure itself canexert numerbus Chz?nges in_our
body chemrstry.’ﬁény effects are dbvrous only at very
-high pFessiires, buteven at the'depths that divei¥ 47,
» ecustomed to the mcreased wyorkload of brcathmg
' under pressure can Cilise CO2 burldub from reduced gas
exchange and changes in blood constrtuents can oceur.
Cell membranes undergo pressure -indliced chﬁnges
b BRI whrch mdy accoug} for Aumerots therbanc phenom- .
,F Tow the smBa hterzture, Vou probab[y ﬁave . ena fbr example mtrogen narcosis. Even oxygen, whlch
o deerded as [ ha\’fe, thaethere are tio schoofs of thbught B needed 10’ shstafn iy 6ecomes toxic.and can cause
" cernmg thc e of drués %hlle &vmg Tﬁe Navy pro- pufmpnary damage and convulsrons when the’ partial
vidds no specrfrc mstmth dfs conterning med |cation and pressureis ?a:sed squrcrentlS/ Research dives have shown 3]
%“rtnessfor diity! the divig sﬁpervrsdr makes his decrsrq?i:‘ . " that metabolic; hormaiial, nedrologrcal and cardio; i i
+ “based dn the recomnfendatron df the drvmg medrcai of vascular cﬁanges ‘ccar at depths i shallow as 90 fsw ’
ficer (DMO and tht recqunendaﬂon mgy vary con- . -
. sidérably Fomé one S MO ] Afidther, Some say there are™ - > Vohr body arc golng to ocedr durmg the drvc and. this
" avariety of drugs 3 paliablg ihat will couterdct most .+ makes it tough to predict Hiow a drug will act becausé so
minof problems and rf yo arclur\a?fec by these drugs mueﬁ depends on £our ‘physiological stafe ind the en-
> oh thé " sur,face you will be "okay i ;the Water. T drrect "o vironmient; bothTof which are continueuslychangig.
conirast many DN?O § beﬂeve that under no crrc”um- Evcn under carefully contro!fed condmons in-our labora-
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Na’ss;trfseerﬁ’é i"a me it fhere T I A o
< ﬁh”"f’h ?edﬁ? gte SBiioHLe TN t3:%eid i ,tory at the Naval Medical Research institute, we have
y o grapﬁ'§ g*h m Y KﬁB e« . = ; _found that the behavioral éffects of drugs. change under
Bathete ] P pressure and that the way in which theychange is not \
pregictable from their Suffate characteristics. R
Research in eur laborator)fhas been’ concérned pri--
marrly with'the behavroral dspects of drugsand hows -
‘they Affect neuromuscular c00rdmatron ]udgment emo-
s tronél status,cand the au‘drtc{r‘%vand visual systems "
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e the behavroral effects of drugs change
under pressure. and:the way in:which: they:
change:is.not predictable from their. surface-
characterlstlcs‘” :

“Cun‘wo"r"k‘has‘foc“USed’Oﬁ three:areas: 1).us¢ of drugs
to provide: hyperbaric medical treatiient for divers (¢.g g,
-in récompression thérapy, .and-for emergency tréatment
-requuring drugs: that-would:work- effectwely and safely
-undeér-relatively’ hlgh pressures i.¢:, Up-10°1;500; fsw) 2)
use-of* drugs to:maximize-the number-of méi: avarlable
for duty: dndto’ prevent'thé ohset of hyperbanc dis:
‘ordersi{e.g:, a safé;. effectwe drig: for sinus probleins,:.or

something:to.prevent: nitrogen- narcosrs) 3) unaiithorized

use: of- drugs (e.g; self medrcatron -dfug: abuse, or exces-
sive consumption. of. substances: that may bé. harmful
such asalcohiol or. caffelne)

The program-is desrgned to’ comparatlvely evaltiate
drug compournds, beginning.with:studies involnng small’
animals.(usually todents)-arid. then” thoroughly evaluating

the:substance inuiger-animals (rionkeys or: dogs) befare:

“testing it in’ human divers,. The animals and humans aré
trained-to. perform similar:complex:tasks; t then they are
treated with the drug and <Xposed-to-normal:and-in-
creased pressure conditions in.a-dry hyperparle chambeér,
‘Because-there aré thousands of drugs-available on-the
market, we have selected representative-compounds
from major drug classes foi-test and” evaluation,

‘Resultsof these evaluations have aemonstrated how
widely-the:effects of drugs vary-when introduced to the
hyperbaric-environment. Some specific obsérvat'ons fol-
low (*indicates statements based-on information where
~human evaluations have been conducted)

o Andlgeésics.* Aspifin-and- Acetaminoplien’ (Tyledol)
have been tested at depths to 180 fsw, and-even. mod-

ol r‘\
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-« Ahti /stamines.* (Benadryl) At préscribéd doses
-wé-haveé: consrstently obsgrved decreased performancez,
mental cloudmg, and:réduced. fme-motor coordination.

‘. Decongestants. (Sudafed) Behavroral effect§ of: de-

»congestants under pressure-are not; 5 toxic' asithose’

obséfyed. wrth the. antlhrstamrnes, although:we'have seef):

Somé:slowing. of- ;udgment and-coordination.. ln addrtron, .
researchers and: clmrcrans suggest that decongestants may‘

vpredrsposc divers.to cardiac- arrhythmras

. Depressant.s Pentobarbrtal and- alcohol have been-
evaluatéd;.and:the effécts did not ‘appear:to; get worse
underapressure ‘However;, alcohol intoxication, which
can-cause nausea.or-vomiting, would-certainly be a- probs
lem’ for the dlver.

‘. Dluretics. Nobehavioral effects have beén obs-
servedaat normal doses,.

. Hal/ucinoyens Delta-9 tctrahydrocannabmol

* (THC); the activeé‘ingredient:in‘marijuana, was.¢valuated
‘i animals: The effects of. marijuana,, which interferes

with cognltive processmg and neuromusgiilar control; gét

-Worse under pressure, and these-effects are. magmfaed as.

the partral pressure of. :oXygen increases.

K] Motlon Sickness: Remedjes. Dramamme* an-anti-
hrstamme-type motron~srckness preparation, which’ is
actually a combination of antrhistamrne and stimulant,

-do¢snot. appear to.produce-aiy sigrificant, behavioral:
. problems at depths to- 180, fsw,

. Stlmu/ants. Dexedrme, Methednne, and. the antjs
depressant Monoammc oxidase:} nhibitors interact wnth:

.pressure condruons to. mterfere wrth judgment.and’
‘muscle coordination at depths,as shallow as 50 fsw,

These drugs also. may have undesirable cardiovascular
effects.

. Tranqui//zers. Chlorpromazmc, Librium, and
Valium caused changes:in the dose- response curves-from-
animal:subjects. whén thesé compounds were evaluatéd.
under-pressuré, Thé magnitude of thé effect was dosé.
and pressuré-dependent.In addition, although we. have
no data for-humans, lack of alértiiess or overconfidence:
resulting: from tranqunlrzers would certainly be- trouble'
some at 100 fsw. .

“The effects.of marijuana., . . get worse.undei-
préssure, and:these éffects are: magmfred as
the partral pressure of - oxygen increases.”

= ™ ey v

Now, these fmdmgs| sed’ quahf:catron

1 Although the studies were carried out under care-
fully controiled laboratory conditions, they were not
done in the water, and the addition of-that factor and its
associated variables.(e.g., cold, anxrety, fatigue) certainly
could altér the effect of drugs.
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Performance test subiect MM1(DV) Chuck Bonner (right) and
GMG2(DV) Don Sayre at console of NMRI's hyperbaric test
facility.

2. As you've seen, we have not completed all of the
evaluations with humans, Some of the conclusions are
based on animal research, and, therefore, direct infer-
ences about humans must be made with caution,

In summary, there are three important facts that you
should remember when you plan a dive: 1) Changes in
your body chemistry occur while diving; 2) many vari-
ables affecting drug action can come into play during a
dive; and 3) the interaction of these facts (1 and 2) cause
drugs to change unpredictably,

Recommendation.

o 1t would be wise to avoid a/f drugs while diving.

e Remember that over-the-counter preparations
can be as toxic as p:oscription or abused drugs,

o {f you must dive unc.r medication, be in-
formed. Get full informa. on from your diving
medical officer, realize th.. even the most
benign compound may be: ome behaviorally
toxic under presstre, and uove with extreme
caution.

TARLL ¢
PARTIAL LIST O VARIABLES THAT CAN AHLLCI
DRUG DISPOSHEON IN A DIVER

EXTERNAL INTURNAL PHARMACOLOGICAL
Breathing gas Age Acute vs, hromig
Current Allergy Admmsiation toute
Dict Anxiety/pans Bioavalanlity
Pressure (depth) Cardiovasudar function  Dose
Pressure x gay ingesacton Cutcadsan thythm f auretion
Nstrogen narcosts Disease state Metabolium
Oxygen tonily Gl funcion Presane of other drugs
CO; miovatton Intectiondfever Teterance
Visibility Pregnaney Vehicle
Wates temperature Wesght
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“It wuuld be wise to avoid all drugs while div-

ing ... Even the most benign compound may
become behaviorally toxic under pressure.”
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